Tolerance of plants to elevated concentrations of heavy metals in growth media and in 27 its tissues leads to high degrees of metal bioaccumulation, which may pose a risk for 28 humans and animals alike. Therefore, bio-accumulating plants need thorough evaluation 29 from an environmental health point of view. A glasshouse experiment concerning the 30 xerohalophyte Atriplex halimus was carried out to determine its tolerance and capacity 31 to accumulate copper. We investigated the effect of Cu from 0 to 30 mmol l -1 on the 32 growth, photosynthetic apparatus and nutrient uptake of A. halimus by measuring gas 33 exchange, chlorophyll fluorescence and photoinhibition. We also determined total Cu, 34 sodium, potassium, magnesium, phosphorous, and nitrogen content in the plant. Our 35 results indicated that A. halimus presented a high tolerance to Cu-induced stress, since 36 the plants were able to survive at concentrations higher than 15 mmol l -1 Cu. However, 37 this tolerance was not reflected in its ability to accumulate and tolerate greater amounts 38 of Cu in its tissues, since clear phytotoxicity symptoms were detected at tissue 39 concentrations greater than 38 mg Kg 
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Introduction 51 52
Heavy metal pollution is a major ecological concern due to its impact on human 53 health through the food chain and its high persistence in the environment (Sharma and 54 Dubey, 2005) . In this context, copper (Cu) is one of the main heavy metal contaminants, 55 resulting from mining, metal processing, fertilizers, fungicides, agricultural, municipal 56 wastes, etc (Kabata-Pendias and Pendias, 2001). Although Cu is an essential 57 micronutrient for plant growth, participating in important biological reactions, namely 58 as an enzymatic cofactor and electron carrier in the photosynthetic and respiratory 59 processes (Andrade et al., 2004) , it has been reported to be among the most toxic of 60 heavy metals (Dewez et al., 2005) . Excess Cu inhibits plant growth, as well as 61 photosynthetic and respiratory activities (Nalewajko and Olaveson, 1995) . Studies In addition, all plants exposed to the 30 mmol l Cu, respectively) and individual 234 leaf area (Fig. 1D) . Similarly, Quantum efficiency of PSII (Φ Cu (Fig. 3A) . (Fig. 4) . 274
Chemical analysis of plant samples 276 277
Our mineral analysis data show that Cu tissue concentrations were greater in the 278 roots than in the leaves (two-way Anova, p < 0.05; Fig. 5A ), and increased with 279 external Cu concentration (roots: r = 0.94, p < 0.05; leaves: r = 0.96, p < 0.01; Fig 5A) . 280
In contrast, leaf Na, P and N decreased with increasing Cu concentration (Fig. 5B, 5D  281 and 5F), whereas in root tissues P and N concentrations were lower in the presence of 282 Cu (ca. 5.4 mg/g and 2.1 % for all Cu treatment of P and N respectively) respect to the 283 control ( Fig. 5D and 5F ). A similar trend was recorded for K and Mg concentrations in 284 roots, whereas their concentration in the leaf showed few differences respect to the 285 control ( Fig. 5C and 5E) . 286 Photoinhibition is an important event that affects photosynthetic productivity and, 397 therefore, plant growth (Melis, 1999 
